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>  Habitability  design  criteria  are  concerned  with  the  ability  of  facility 
users  and  occupants  to  perform  their  missions  effectively,  safely,  and  with 
satisfaction.  The  purpose  of  this  study  is  to  develop  procedures  that  the 
Office,  Chief  of  Engineers,  Corps  of  Engineers  division  and  district  offices, 
and  contractors  can  use  to  systematically  prepare  habitability  design  cri¬ 
teria.  In  the  first  phase  of  the  study,  reported  here,  a  prototype  procedure 
was  developed  and  was  pilot  tested  in  preparation  of  an  actual  design  criteria 
document.  -  _ _ 
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The  major  conclusion  drawn  from  the  pilot  test  is  that  the  process  for 
developing  habitability  design  criteria  is  feasible,  although  improvements  are 
necessary  to  make  it  more  efficient  and  to  increase  the  probability  of  quality 
in  its  application.  Other  conclusions  are  as  follows: 

1.  Too  much  time  was  spent  manipulating,  organizing  and  reorganizing 
information.  Better  techniques  for  managing  information  items  need  to  be 
developed. 

2.  Descriptive  and  prescriptive  information  cannot  be  processed 
together.  To  make  the  process  more  efficient,  existing  prescriptive  material 
must  be  handled  first  as  one  phase.  Then,  descriptive  material  must  be  pro¬ 
cessed  in  a  second  phase,  translating  it  into  prescriptive  form,  filling  in 
gaps,  and  improving  first  phase  material. 

3.  The  time  to  screen,  index,  and  classify  candidate  materials  must  be 
reduced  by  developing  more  precise  instructions  and  improved  techniques. 

4.  Formulation  of  procedures  in  a  criteria  development  project  can 
impact  the  quality  of  criteria.  Instructions  must  be  prepared  for  assessing 
the  scope  and  significance  of  procedures  for  a  criteria  development  project. 

5.  The  quality  of  criteria  developed  is  influenced  by  the  criteria  writ¬ 
ers*  ability  to  differentiate  criteria  from  related  forms  of  design  informa¬ 
tion.  Instructions  and  future  training  materials  for  criteria  writers  may 
address  this  problem. 

6.  The  quality  of  criteria  is  affected  by  the  writers*  ability  to  judge 
candidate  criteria  for  Army  validity.  Techniques  must  be  developed  to  improve 
the  quality  of  the  judgments. 

7.  The  stage  in  the  criteria  development  process  at  which  format  and 
document  structure  are  established  can  influence  the  quality  of  criteria. 
Improvements  in  the  process  must  address  formats  more  explicitly  and  provide 
guidance  for  structuring  a  criteria  document. 
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METHODS  FOR  DEVELOPING 
HABITABILITY  DESIGN  CRITERIA 


1  INTRODUCTION 


Background 

One  of  the  responsibilities  of  the  Chief  of  Engineers,  as  defined  in 
AR  10-5,1  is  to  develop  requirements  for  improved  construction  design  criteria 
for  the  Army,  Air  Force,  and  other  U.S.  Government  agencies.  AR  415-20^ 
further  defines  this  responsibility  as  developing,  maintaining,  and  promulgat¬ 
ing  architectural  and  engineering  design  criteria  for  use  in  providing  the 
Department  of  the  Army  with  constructed  facilities.  Because  many  of  the 
Army's  missions  are  unique  or  constrained  by  regulations.  Army-specific  design 
criteria  must  be  developed. 

Design  criteria*  are  the  standards  and  rules  for  satisfying  a  facility's 
requirements'!  Criteria  are  often  published  in  conjunction  with  general 
requirements  (qualitative  statements  about  what  is  needed  in  a  facility)  and 
guidance  (how  to  effectively  apply  criteria  to  projects). 

One  goal  of  design  criteria  is  to  ensure  that  a  facility  effectively  sup¬ 
ports  the  mission  and  functions  of  the  organizations  and  people  who  use  it, 
i.e.,  to  provide  habitability.  More  specifically,  design  criteria  must 
address  the  health,  safety,  morale,  and  satisfaction  of  users,  the  performance 
of  operations  and  activities,  and  the  security  of  users,  information,  and 
equipment. 

A  major  problem  is  developing  design  criteria  that  address  user  missions 
and  presenting  them  in  a  way  that  is  easy  to  use.  Factors  contributing  to 
this  problem  include  (1)  the  fact  that  design  criteria  documents  have  a 
variety  of  users  with  different  needs  for  information,  (2)  the  need  to  dif¬ 
ferentiate  design  criteria  requirements  and  guidance,  (3)  the  need  for  an  ord¬ 
erly  method  of  developing  criteria,  (4)  the  difficulty  of  systematically  iden¬ 
tifying  or  locating  criteria  already  in  practice,  and  (5)  the  difficulty  of 
determining  and  retaining  information  about  why  a  particular  criterion  was 
adopted. 


1  Organization  and  Functions  -  Department  of  the  Army,  AR  10-5  (Department  of 
the  Army,  1978). 

2  Project  Development  and  Design  Approval,  AR  415-20  (Department  of  the  Army, 
1974). 

*  The  design  criteria  considered  here  are  those  that  apply  in  general  to  fa¬ 
cility  types  used  across  the  Army  or  to  spaces  found  in  many  facilities. 
Design  criteria  that  apply  only  to  a  particular  facility  or  project  are  gen¬ 
erated  locally  for  that  project.  General  criteria  may  be  accepted,  modi¬ 
fied,  or  rejected  in  developing  criteria  for  a  particular  facility. 
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The  Office,  Chief  of  Engineers,  its  field  offices,  and  contractors  need  a 
means  of  preparing  and  communicating  habitability  criteria  that  insures  their 
effective  use. 


Objective 

The  overall  objective  of  this  study  is  to  develop  a  systematic  procedure 
for  formulating  or  updating  habitability  design  criteria  for  achieving  mili¬ 
tary  facilities  which  are  responsive  to  missions  and  functions  of  users.  The 
objective  of  the  first  phase  of  study,  reported  here,  was  to  develop  and  test 
a  prototype  procedure. 


Approach 

In  this  first  phase  of  work  a  model  of  the  criteria  writing  process  was 
laid  out.  The  model,  discussed  in  Chapter  2,  identifies  necessary  activities 
for  developing  habitability  criteria.  Based  on  that  model,  a  prototype  pro¬ 
cedure  was  drafted  and  then  tested  by  applying  it  to  the  preparation  of  a  sup¬ 
plement  to  Design  Guide  (DG)  1110-3-106,  Design  Guide  for  US.  Army  Service 
Schools  (Chapter  4). 

In  the  second  phase,  the  procedures  are  to  be  refined  and  tested  again  to 
identify  potential  tools  for  making  the  procedures  easier  to  use  and  more 
effective.  In  the  third  phase,  the  feasible  tools  will  be  developed,  and  in 
the  fourth  phase  the  process  will  be  completed  and  prepared  for  field  use. 


Mode  of  Technology  Transfer 

The  product  of  this  work  will  be  an  Engineer  Pamphlet  containing  pro¬ 
cedures  for  development  of  habitability  design  criteria.  Training  materials 
will  be  prepared  to  help  implement  the  pamphlet. 


2  CRITERIA  DEVELOPMENT  —  DESCRIPTIVE  MODEL 


General 


Before  a  prototype  procedure  could  be  developed,  it  was  necessary  to 
identify  the  major  activities  of  criteria  developers  and  writers  and  how  the 
activities  relate  to  each  other.  An  activity  model  or  flow  chart  was 
developed  to  describe  and  define  a  typical  criteria  development  process.  The 
scope  of  each  activity  in  the  process  was  assumed  to  vary  by  building  type, 
topic  area,  availability  and  suitability  of  existing  application  procedures, 
and  type  of  document. 


Criteria  Development  Model 

The  process  of  developing  design  criteria  was  organized  into  the  six 
major  activities  described  below.  Figure  1  shows  these  six  activities  and 
their  relationships  to  each  other. 

Activity  1  —  Determining  what  information  is  needed.  The  goal  of  this 
activity  is  to  gain  an  understanding  of  the  facility  or  spaces  for  which  cri¬ 
teria  are  needed  and  the  needs  and  activities  of  those  who  are  typically 
housed  in  them.  This  activity  may  include  an  investigation  of  the  problems 
users  have  had  with  similar  facilities  or  spaces.  It  should  also  include 
defining  the  users  of  the  information  and  how  it  will  be  used  —  e.g.,  will 
the  users  be  architects  and  engineers,  or  others  who  might  need  more  explana¬ 
tory  material.  This  activity  should  result  in  a  general  definition  of  the 
structure,  content  and  media  or  format  for  the  information. 

Activity  2  —  Establishing  what  is  known.  The  goal  here  is  to  search 
existing  literature  —  both  applications  literature  (e.g.,  standards,  codes, 
regulations,  and  criteria  used  by  various  organizations  including  the  Army) 
and  technical  literature  (e.g.,  research  reports,  journal  articles).  Any 
material  that  may  prove  applicable  is  held  for  later  evaluation. 

Activity  3  —  Evaluating  existing  information.  The  potentially  applica¬ 
ble  material  from  Activity  2  is  evaluated  at  this  point  to  determine  if  it  can 
be  used  for  design  criteria  which  meet  the  needs  established  in  Activity  1. 
Some  evaluation  questions  include:  Is  this  material  suitable  for  Army  facili¬ 
ties?  Is  it  redundant  or  in  conflict  with  existing  criteria?  Does  the 
material  contain  good  ideas  for  which  criteria  should  be  developed? 

Activity  4  —  Developing  new  information.  If  topics  are  not  well  covered 
in  existing  information,  new  information  must  be  developed.  For  example,  the 
recent  increased  use  of  self-paced  instruction  in  training  facilities  —  an 
equipment-intensive  training  method  --  has  resulted  in  new  design  problems 
related  to  control  of  noise,  waste  heat  from  equipment,  and  space  congestion. 
In  such  cases,  some  further  investigation  into  operations  to  be  housed  in  the 
facility  as  well  as  studies  of  technical'  areas  for  which  criteria  are  needed 
may  be  necessary. 

Activity  S  —  Developing  supporting  procedures.  This  activity  develops 
methodologies  and  procedures  necessary  to  use  or  implement  criteria  developed 


in  Activities  3  and  4.  It  is  necessary  to  know  from  Activity  1  who  the  poten¬ 
tial  users  of  the  information  are  and  what  skills  they  possess  in  using  cri¬ 
teria.  For  example,  users  may  need  to  know  how  to  evaluate  a  facility  to  see 
if  noise  criteria  are  satisfied.  If  these  users  are  not  skilled  in  noise 
assessment,  the  procedure  must  be  explained  in  more  detail. 

Activity  6  —  Communicating  information.  This  activity  is  probably  the 
most  crucial.  The  information  that  has  been  gathered,  developed,  and  organ¬ 
ized  must  be  prepared,  formatted,  and  presented  in  an  effective  manner  for 
potential  users  of  the  criteria. 
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3  A  PROTOTYPE  PROCEDURE 


A  prototype  procedure  for  criteria  development  was  formulated  based  on 
the  model  discussed  in  Chapter  2.  This  procedure  provides  an  objective  for 
each  activity  and  divides  the  activity  into  a  series  of  steps. 


Activity  1  --  Determine  What  Information  Is  Needed 


Objectives 

In  this  activity,  a  criteria  writer  determines  what  information  is 
needed,  why  it  is  needed,  what  user  problems  it  will  help  solve  or  prevent  in 
facilities,  who  will  use  it,  and  how  it  is  to  be  used  (Figure  2). 

Step  1 

The  criteria  writer's  first  step  is  to  determine  the  basis  for  the  infor¬ 
mation  needed;  that  is,  what  precipitated  the  issue  and  what  factors  led  to 
the  conclusion  that  facility  criteria  could  help  solve  the  problem.  The  need 
for  design  criteria  comes  from  many  different  sources:  user  complaints, 
facility  evaluations,  new  Federal  laws,  and  new  DOD  or  Army  policies.  The 
criteria  writer  must  locate  the  letters,  memos,  reports,  policy  statements,  or 
laws  which  formalize  the  problem  and  define  the  need  for  design  criteria  to 
help  solve  it. 

Step  2 

After  gaining  an  initial  understanding  of  the  problem  or  need  for  design 
criteria,  the  writer  must  (1)  investigate  the  issues  in  more  depth,  (2)  gain 
an  understanding  of  the  user  activities  and  their  interfaces  with  facilities 
as  defined  by  the  problem,  and  (3)  develop  some  appreciation  for  the  mission 
and  functions  of  the  facility  users  and  the  constraints  under  which  they 
operate.  What  is  required  or  expected  from  the  facility  must  be  understood. 
One  item  which  must  be  clearly  determined  in  Step  2  is  the  facility  type  or 
types  involved  and  the  kinds  of  spaces  required  within  those  facility  types. 

Step  3 

The  writer  must  determine  who  will  be  the  primary  user  of  the  habitabil¬ 
ity  design  criteria  and  how  those  criteria  will  be  used  in  the  Army's  facility 
delivery  process.  Any  Army  project  which  improves  existing  facilities  or  con¬ 
structs  new  facilities  involves  a  number  of  organizations  or  groups:  facility 
occupants,  installation  Facilities  Engineering  staff,  division  and  district 
office  staff,  major  command  personnel,  and  others  at  various  Army  staff  levels 
may  have  a  role  in  the  project.  It  is  essential  that  the  criteria  writer 
establish  at  the  very  outset  who  will  be  using  the  information  and  the  kinds 
of  projects  for  which  it  will  be  used. 


Figure  2.  Steps  in  activity  1  -  determining  what  information  is  needed 


Step  4 

The  criteria  writer  must  use  information  gathered  in  the  first  three 
steps  to  formulate  an  objective  or  statement  which  defines  the  scope  of  the 
criteria  writing  task.  The  scope  should  identify  (1)  the  topics  to  be 
covered,  (2)  the  user  and  uses  for  the  criteria,  (3)  the  media  of  the  criteria 
presentation  (e.g.,  a  workbook,  training  document,  design  reference  document), 
(4)  the  contents  (in  outline  form),  and  (5)  if  necessary,  the  format  of  the 
document.  Unless  such  an  objective  is  prepared,  it  becomes  easy  to  digress 
and  begin  to  focus  on  problems,  facilities,  or  kinds  of  space  for  which  cri¬ 
teria  are  not  needed. 


Activity  2  —  Establish  What  Is  Known 


Objective 

The  goal  of  this  activity  is  to  gather  as  much  existing  resource  material 
as  possible  for  preparing  design  criteria  to  meet  the  scope  defined  in 
Activity  1  (Figure  3). 

Step  1 

The  first  step  is  to  identify  candidate  resource  documents.  Such  docu¬ 
ments  can  be  Army  documents  containing  existing  design  criteria,  documents  of 
other  military  organizations,  DOD  documents,  federal  documents,  building 
codes,  laws,  general  design  reference  documents,  or  any  other  written  materi¬ 
als  a  designer  might  use.  In  addition,  information  can  come  from  research 
articles,  professional  design  periodicals,  or  other  professional  publications. 
Another  resource  is  documents  internal  to  the  Army  such  as  correspondence, 
memos,  survey  reports,  policy  statements,  or  public  speeches. 

In  some  cases,  candidate  resource  documents  can  be  identified  through 
computer  retrieval  systems;  however,  manual  searching  is  often  the  only  possi¬ 
ble  method. 

Step  2 


Next,  it  is  necessary  to  obtain  copies  of  the 
ments.  This  is  often  a  lengthy  process,  taking  up 
requested  materials  have  been  received.  Costs  are 
materials  must  usually  be  purchased  through  normal 


candidate  resource  docu- 
to  6  months  before  all 
involved  also,  since 
procurement  channels. 


As  documents  are  received,  it  is  important  to  establish  a  log-in  process 
to  keep  track  of  them. 


Step  3 


After  documents  have  been  received  and  logged  in,  they  should  be  reviewed 
to  locate  and  flag  potentially  relevant  parts.  Not  only  is  this  step  time- 
consuming,  it  also  requires  some  expertise  on  the  part  of  the  document 
reviewer,  who  must  be  able  to  discern  the  relevant  items. 
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Figure  3 
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Step  4 

A  system  for  classifying  and  indexing  the  relevant  information  must  be 
established.  It  must  cover  facility  types,  space  types,  and  habitability 
topics  of  concern,  and  must  deal  with  the  variety  of  activities  of  the 
facility's  anticipated  users.  Once  materials  have  been  classified  and 
indexed,  they  must  be  filed  so  they  can  be  located  for  use  in  future  activi¬ 
ties.  The  classification,  indexing,  and  filing  system  plays  a  key  role  in 
establishing  the  effort  involved  in  subsequent  activities  and  steps  in  the 
criteria  development  process. 


Activity  3  --  Evaluate  Information 


Objective 

The  goal  of  this  activity  is  to  determine  if  existing  material  is 
relevant  and  suitable  for  the  information  needs  defined  in  Activity  1  (Figure 
4). 


Step  1 

The  material  was  screened  in  Activity  2  for  general  relevance  only;  in 
this  step,  it  must  be  reviewed  in  detail  to  determine  if  it  is  applicable  to  a 
specific  facility  or  space  type.  A  logical  way  to  retrieve  material  from  the 
files  is  to  take  one  space  type  or  room  type  at  a  time  and  review  all  materi¬ 
als  for  that  type  of  space. 

Step  2 

A  judgment  must  be  made  to  determine  whether  the  relevant  information  is 
valid  —  particularly  for  Army  applications.  One  might  assume  that  because 
information  is  in  print  or  has  been  used  by  others,  it  has  intrinsic  validity; 
however,  that  is  not  necessarily  the  case.  It  is  best,  in  reviewing  material, 
to  go  back  to  the  most  original  source  possible  to  determine  the  initial  basis 
for  the  information  —  and  whether  that  basis  is  valid.  Indiscriminate  use  of 
information  can  result  in  continuing  someone  else's  error. 

Step  3 

After  material  has  been  judged  relevant  and  valid  for  Army  applications, 
it  should  be  further  sorted  into  one  of  three  categories:  requirements,  cri¬ 
teria,  or  guidance.  Requirements  are  statements  about  what  is  needed  in  a 
facility  and  are  generally  qualitative.  Criteria  are  the  standards,  usually 
quantitative,  which  satisfy  the  requirements.  Guidance,  which  may  be  in  tabu¬ 
lar,  graphical,  or  explanatory  form,  describes  how  to  apply  criteria  effec¬ 
tively  in  solving  a  facility  problem.  A  simple  notation  system  can  be  used  to 
mark  the  applicable  category  on  information  items  before  they  are  refiled  for 
use  in  subsequent  steps. 
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Figure  4.  Steps  in  activity  3  -  evaluating  information 


Activity  4  —  Develop  or  Generate  New  Information 


Objective 


The  goal  of  thHs  activity  is  to  identify  whether  information  needs  are 
satisfied  by  existing  criteria  and,  if  feasible,  to  develop  information  to 
fill  gaps  (Figure  5). 


Step  1 

The  writer  must  determine  where  gaps  in  information  exist  because  current 
information  is  not  applicable,  invalid,  or  missing.  One  way  to  identify  these 
gaps  is  to  prepare  a  matrix  of  information  categories  for  each  space  type  and 
mark  in  the  matrix  where  information  is  available.  The  empty  spaces  in  the 
matrix  then  indicate  missing  information.  An  example  of  such  a  matrix  is 
shown  in  Figure  6. 


Step  2 


The  next  step  is  to  decide  what  to  do  about  missing  information.  In  some 
cases,  it  may  be  appropriate  to  leave  a  gap  in  information  because  it  is 
covered  elsewhere,  under  topics  that  apply  across  the  building  type,  or  is 
information  typical  of  spaces  found  in  nearly  all  kinds  of  buildings.  The 
feasibility  of  applying  existing  data  from  related  facilities  and  user  activi¬ 
ties  to  fill  in  missing  information  should  be  determined.  Although  this 
approach  would  provide  only  an  estimate  of  what  the  missing  information  should 
be,  it  may  be  necessary  because  of  cost,  time,  or  other  factors.  If  it  is 
felt,  however,  that  an  estimate  is  inadequate  and  could  result  in  significant 
errors,  special  studies  may  be  required. 

Step  3 


If  a  special  study  appears  necessary  to  fill  a  gap  in  criteria,  the  need 
should  be  noted  and  a  recommendation  made  to  those  responsible  for  initiating 
such  investigations.  In  the  meantime,  preparation  of  other  criteria  should 
not  be  delayed.  If  missing  information  is  critical  for  criteria  users  and  a 
study  to  fill  the  gap  in  information  is  in  progress,  it  may  be  beneficial  to 
include  a  statement  in  a  criteria  document  informing  readers  that  criteria  are 
being  developed  and  directing  readers  to  those  responsible  for  the  study. 


Activity  5  —  Develop  Supporting  Procedures 


Objectives 

The  purpose  of  this  activity  is  to  develop  procedures  for  using  design 
criteria  where  such  procedures  are  not  available  to  meet  the  scope  defined  in 
Activity  1  (Figure  7). 
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Step  1 


If  some  time  has  passed  since  Activity  1  was  completed,  criteria  develop¬ 
ers  should  remind  themselves  who  the  users  of  the  design  criteria  are  and  how 
the  criteria  will  be  used. 

Step  2 


With  the  users  and  uses  in  mind,  a  writer  can  begin  to  draft  a  procedure 
which  meets  the  goals  defined  in  Activity  1.  The  procedure  should  be  laid  out 
step-by-step  using  some  of  the  principles  discussed  below. 

Step  3 

The  drafted  procedure  should  be  reviewed  by  a  user  group  or  by  those  who 
are  knowledgeable  about  the  users  to  determine  whether  the  procedures  are 
comprehensive,  understandable,  and  can  be  implemented.  If  possible,  the  pro¬ 
cedures  should  be  tested  with  a  sample  user  group. 

Step  4 

Problems  identified  in  the  review  or  tests  should  be  resolved  and  recom¬ 
mendations  of  users  and  reviewers  incorporated  into  a  final  version  of  the 
procedures. 


Prinoip lea 

Several  principles  should  be  observed  in  the  writing  of  procedures.  Some 
of  these  are  identified  below;  others  appear  in  guidelines  for  the  development 
of  training  literature  and  materials.  For  example.  The  Guidebook  for  the 
Development  of  Army  Training  Literature  contains  many  useful  recommendations 
for  preparing  instructional  material. 

1.  Distinguish  procedures  from  criteria  —  i.e.,  what  a  person  should  do 
must  be  clearly  distinguished  from  material  used  in  completing  a  task.  It  is 
best  to  place  procedural  information  in  a  separate  chapter  from  criteria. 

2.  Do  not  confuse  procedures  for  different  users  or  tasks.  As  indicated 
earlier,  there  may  be  a  number  of  different  users  of  design  criteria,  each 
using  information  for  different  purposes.  Consequently,  procedures  should 
clearly  indicate  who  should  do  what.  If  a  series  of  instructions  is  given, 
the  person(s)  responsible  for  completing  each  instruction  should  be  clearly 
identified. 

3.  Use  job  aids  wherever  possible.  Job  aids  are  step-by-step  instruc¬ 
tions  in  a  variety  of  formats.  A  job  aid  tells  an  individual  what  must  be 
done  and  in  what  order.  Graphical  flowcharts,  logic  diagrams,  and  other  de¬ 
vises  can  be  incorporated  into  job  aids  to  help  the  individual  understand  the 
sequence  or  to  recognize  what  other  materials  are  needed  within  each  step. 


3  Guidebook  for  the  Development  of  Army  Training  Literature,  ADA033935  (U.S. 
Army  Research  Institute,  November  19/5). 
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4.  Use  simple,  understandable  language  and  sentence  structure.  While 
jargon  should  be  avoided,  words  unique  to  the  Army  but  clearly  understood  by 
the  reader  may  be  desirable. 


Activity  6  --  Communicate  Information 


Objective 

The  goal  of  this  activity  is  to  present  design  criteria  in  the  best  pos¬ 
sible  manner  to  insure  they  are  used  (Figure  8). 

Step  1 

The  first  step  in  this  activity  is  to  finalize  the  selection  of  the 
medium  for  communicating  the  habitability  design  criteria.  Preliminary  selec¬ 
tion  was  made  in  Activity  1,  Step  4.  In  most  cases,  a  written  document  will 
be  the  primary  medium,  with  audio-video  materials  sometimes  required  to  com¬ 
plement  it.  A  few  cases  may  require  charts  or  other  kinds  of  visual  aids. 

The  type  of  document  should  be  selected  carefully.  Typical  documents  used  to 
communicate  design  criteria  are  design  guides,  engineer  pamphlets,  DA  pam¬ 
phlets,  and  technical  manuals. 

Step  2 

Format  rules  must  be  determined  for  the  medium  selected.  Standard  types 
of  documents  have  formal  format  requirements;  for  example,  technical  manuals 
fall  under  AR  310-3^  and  engineer  pamphlets  under  AR  310-2. ^ 

Step  3 

In  Activity  1,  Step  4,  the  topics  to  be  covered  were  identified.  After 
the  medium  and  format  have  been  determined,  a  detailed  outline  of  contents 
should  be  prepared.  Although  the  outline  can  be  modified  as  the  material  is 
written,  it  should  always  be  available  as  a  basis  for  preparing  the  draft. 

Step  4 

A  draft  criteria  document  should  be  prepared  based  on  the  outline.  It 
may  be  necessary  to  prepare  the  draft  as  a  mockup  of  the  final  document  to 
help  the  writer  recognize  potential  problems  with  the  layout,  organization,  or 
clarity  of  presentation.  Such  problems  are  not  always  apparent  if  the  draft 
is  completed  in  manuscript  format  only. 


4  Preparation,  Coordination,  and  Approval  of  Department  of  the  Army  Publica¬ 
tions,  AR  310-3  (Headquarters,  Department  of  the  Army  IDA),  19bB). 

5  Identification  and  Distribution  of  DA  Publications  and  Issue  of  Agency  and 
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Step  5 


After  a  draft  document  has  been  prepared,  it  should  be  reviewed  by  a  sam¬ 
ple  of  users  to  check  for  ease  of  use,  and  by  managers  at  higher  levels  to 
determine  if  command  goals  are  met.  Such  reviews  will  help  identify  and 
resolve  problems. 

Step  6 

The  document  should  be  modified  to  incorporate  appropriate  review  com¬ 
ments  in  the  final  version.  This  final  version  may  be  in  manuscript  format 
(e.g.,  for  AR  310-3  documents)  or  in  camera-ready  form,  depending  on  the  type 
of  document  and  the  requirements  of  the  publishing  agency. 


Principles  of  Document  Preparation 

Several  principles  should  be  followed  in  documenting  design  criteria. 

1.  Procedures  should  be  separated  from  criteria.  The  reader  should  be 
able  to  see  a  clear  distinction  between  the  tasks  which  must  be  performed  and 
the  material  which  will  be  used  in  completing  those  tasks. 

2.  Use  clear,  simple  language.  The  reading  level  should  be  adjusted  so 
that  it  does  not  exceed  the  level  typically  expected  for  users.  Wordiness 
should  be  avoided.  The  user  review  in  Step  five  is  helpful  in  identifying 
problems  with  clarity. 

3.  Illustrations  and  tables  should  be  used  wherever  possible.  Examples 
should  be  provided. 

4.  Requirements,  criteria,  and  guidance  information  should  be  dis¬ 
tinguished  from  each  other  wherever  possible.  However,  the  relationship 
between  a  particular  requirement  and  corresponding  criteria  and  guidance  to 
help  resolve  that  requirement  should  be  apparent. 

References 

Many  good  references  tell  how  to  prepare  documents  and  audiovisual 
materials;  some  are  listed  below: 

1.  Guidebook  for  the  Development  of  Army  Training  Literature,  ADA033935  (U.S. 
Army  Research  Institute,  November  1975). 

2.  Elmo  E.  Miller,  Designing  Printed  Instructional  Materials:  Content  and 
Format,  HumRRO  RP-WD(TX)-75-4  (Human  Resources  Research  Organization,  October 
1975). 

3.  W.  Strunk  and  E.  B.  White,  The  Elements  of  Style,  Revised  Edition  (McMil¬ 
lan,  1970). 
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4  PILOT  TEST  ANO  RESULTS 


< 

;i 

Objective  of  Test 

The  purpose  of  the  pilot  test  was  to  determine  the  feasibility  of  the 
design  criteria  development  process  outlined  in  Chapter  3  and  to  identify  fun 
damental  problems  with  that  process. 


Pilot  Test  Document 

A  supplement  to  Design  Guide  1110-3-106,  U.S.  Army  Service  Schools,  was 
identified  as  a  document  which  could  be  developed  as  a  pilot  test  for  this 
work.  The  need  for  such  a  supplement  had  been  identified  by  the  U.S.  Army 
Training  and  Doctrine  Command  (TRADOC)  and  the  Office,  Chief  of  Engineers  to 
provide  school  commanders  and  staff  with  guidelines  for  upgrading  and  renovat¬ 
ing  U.S.  Army  Service  Schools.  (The  original  Design  Guide  focused  on  new  con¬ 
struction  and  was  written  primarily  for  designers.) 


Results 

The  development  of  a  Design  Guide  supplement  as  a  pilot  test  document 
allowed  for  testing  of  nearly  all  steps  identified  in  Chapter  3.  Development 
began  in  December  1978  and  concluded  in  October  1979. 

The  pilot  test  identified  two  major  problem  areas:  (1)  the  amount  of 
time  and  labor  required  to  complete  the  activities  and  steps,  and  (2)  the 
knowledge  and  skills  required. 

One  of  the  time-consuming  tasks  was  evaluation  of  candidate  materials  for 
use  in  the  test  document.  It  was  not  difficult  to  locate  potential  resource 
documents  —  there  are  a  number  of  indices  and  computer  programs  for  conduct¬ 
ing  literature  searches.  However,  once  copies  of  the  candidate  resource  docu¬ 
ments  were  obtained,  they  had  to  be  read  and  relevant  parts  identified.  Their 
contents  had  to  be  classified,  indexed,  and  judged  for  relevancy  and  validity. 
This  task  consumed  about  15  percent  of  the  total  time  required  to  develop  the 
supplement. 

Another  labor-intensive  problem  that  extended  across  several  activities 
involved  the  simple  manipulation  of  pieces  of  information.  Because  the 
materials  had  to  be  organized,  reviewed,  and  reorganized  in  developing  the 
Design  Guide  supplement;  about  35  percent  of  the  total  time  was  spent  cutting, 
pasting,  and  filing  bits  of  information.  This  manipulation  from  one  activity 
to  another  was  the  most  labor-intensive  activity  in  the  whole  process. 

A  third  significantly  labor-intensive  activity  was  developing  procedures 
necessary  to  meet  the  goals  of  the  Design  Guide  supplement;  similar  procedures 
for  another  application  were  not  available  as  a  model.  In  addition,  the  pro¬ 
cedures  had  to  be  customized  to  meet  the  needs  of  service  school  commandants 
and  personnel . 
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Some  problems  resulted  because  the  tasks  were  difficult  to  perform  and 
required  either  a  long  learning  curve  or  previous  experience  with  the  subject 
material.  For  example,  one  task  which  required  a  learning  curve  was  differen¬ 
tiating  types  of  information  (requirements,  criteria,  guidance,  and  other 
forms  of  information). 

In  Activity  3,  Step  2,  material  must  be  judged  for  validity.  This  judg¬ 
ment  proved  difficult  for  two  reasons.  First,  the  reviewers'  lack  of  experi¬ 
ence  with  the  application  of  design  criteria  and  limited  knowledge  of  school 
operations  made  it  difficult  to  estimate  validity  and  relevance  to  Army 
schools.  Second,  little  time  was  available  to  make  these  judgments,  because 
of  other  labor-intensive  activities.  Quality  control  activities  such  as  judg¬ 
ing  validity  tend  to  get  less  attention  when  time  is  short. 

A  learning  curve  is  also  required  to  understand  the  format  for  the  cri¬ 
teria  document  being  produced.  The  criteria  writer  must  establish  at  an  early 
stage  how  the  document  should  be  structured  and  where  various  kinds  of  infor¬ 
mation  belong. 

Another  problem  concerned  special  information,  case  studies,  or  informa¬ 
tion  which  is  not  readily  generalized  or  translated  into  criteria.  Both  basic 
information  (which  is  already  in  a  prescriptive*  format)  and  various  kinds  of 
special  information  (in  a  descriptive  format)  were  handled  with  the  same 
priority  in  early  activities  of  the  process.  This  created  difficulty  because 
the  special  information  required  more  careful  study  to  determine  if  —  and 
where  —  it  could  be  used  in  formulating  a  new  document.  For  example,  an 
article  that  described  a  solution  for  a  particular  building  --  in  descriptive 
terms  —  was  not  easy  to  translate  into  a  prescriptive  format.  In  addition, 
the  reviewer  had  to  decide  if  the  information  in  the  article  was  generally 
applicable  to  the  facility  or  spaces  under  consideration.  In  contrast,  infor¬ 
mation  obtained  from  prescriptive  sources  was  already  in  an  easily  translated 
format  and  more  likely  to  be  basic,  fundamental,  or  general  information. 


*  Prescriptive  information  states  what  must  be  done  or  how  things  should  be; 
e.g.,  laws,  rules,  codes,  standards,  recommendations,  criteria,  require¬ 
ments,  and  guidance.  Descri ptive  information  describes  or  explains  an  ex¬ 
isting  condition,  relationship,  or  characteristic.  It  states  how  things  are 
or  were.  News  reports,  magazine  articles,  and  research  reports  are  typic¬ 
ally  written  in  this  style. 
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5  CONCLUSIONS 


The  major  conclusion  drawn  from  the  pilot  test  is  that  the  process  for 
developing  habitability  design  criteria  is  feasible,  although  improvements  are 
necessary  to  make  it  more  efficient  and  to  increase  the  probability  of  quality 
in  its  application.  Other  conclusions  are  as  follows: 

1.  Too  much  time  was  spent  manipulating,  organizing,  and  reorganizing 
information.  Better  techniques  for  managing  information  items  need  to  be 
developed. 

2.  Descriptive  and  prescriptive  information  cannot  be  processed 
together.  To  make  the  process  more  efficient,  existing  prescriptive  material 
must  be  handled  first  as  one  phase.  Then,  descriptive  material  must  be  pro¬ 
cessed  in  a  second  phase,  translating  it  into  prescriptive  form,  filling  in 
gaps,  and  improving  first  phase  material. 

3.  The  time  to  screen,  index,  and  classify  candidate  materials  must  be 
reduced  by  developing  more  precise  instructions  and  improved  techniques. 

4.  Formulation  of  procedures  in  a  criteria  development  project  can 
impact  the  quality  of  criteria.  Instructions  must  be  prepared  for  assessing 
the  scope  and  significance  of  procedures  for  a  criteria  development  project. 

5.  The  quality  of  criteria  developed  is  influenced  by  the  criteria  writ¬ 
ers'  ability  to  differentiate  criteria  from  related  forms  of  design  informa¬ 
tion.  Instructions  and  future  training  materials  for  criteria  writers  must 
address  this  problem. 

6.  The  quality  of  criteria  is  affected  by  the  writers'  ability  to  judge 
candidate  criteria  for  Army  validity.  Techniques  must  be  developed  to  improve 
the  quality  of  the  judgments. 

7.  The  stage  in  the  criteria  development  process  at  which  format  and 

document  structure  are  established  can  influence  the  quality  of  criteria. 
Improvements  in  the  process  must  address  formats  more  explicitly  and  provide 
guidance  for  structuring  a  criteria  document.  ' 
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Fort  Bliss 
Carlisle  Barracks 
Fort  Chaffee 
Fort  Dlx  ' 

Fort  Eustis 

Fort  Gordon 

Fort  Hamilton 

Fort  Benjamin  Harrison 

Fort  Jackson 

Fort  Knox 

Fort  Leavenworth 

Fort  Lee 

Fort  McClellan 

Fort  Monroe 

Fort  Rucker 

Fort  Sill 

Fort  Leonard  Wood 

INSCOM  -  Ch,  Instl.  Dlv. 

ATTN:  Facilities  Engineer 
Vint  Hill  Farms  Station 
Arlington  Hall  Station 

WESTCOM 

ATTN:  Facilities  Engineer 
Fort  Shatter 


ATTN:  Facilities  Engineer 
Cameron  Station 
Fort  Lesley  J.  McNair 
Fort  Myer 


use 

HQ  UbAHSC.  ATTN  MSI  U-? 

ATTN  Facilities  Ingmeer 

Fit/simons  Army  Medical  Lenin 
Walter  Heed  Army  Medical  fe'ite* 

US  ACC 

A  UN.  facilities  J  mj  ireer 
Fort  Huachuca 
Fort  Ritchie 

MTMC 

HQ,  ATTN:  MTMC-SA 
ATTN:  Facil ities  Engineer 
Oakland  Army  Base 
Bayonne  MOT 
Sunny  Point  MOT 

US  Mil itary  Academy 

ATTN:  Facilities  Fngineer 

USAfS.  Fort  Bel  voir.  VA 
ATTN:  FT  Mgmt.  Br. 

ATTN:  Const.  Mgmt.  Br. 

ATTN:  fngr.  Library 

Chief  Inst.  Dlv.,  1ASA,  Rock  Island.  II 

USA  ARRCOH,  ATTN:  Dir.,  Instl  h  Svt 
TAR CUM,  Fac.  Div. 

TECOM.  ATTN:  DRSTE-LG-F 
TSARCOM,  ATTN:  STSAS-F 
NARAD  COM,  ATTN:  DRDNA-F 
AMMRC,  ATTN:  DRXMP-WE 

HQ,  XVI II  Airborne  Corps  and 
Ft.  Bragg 
ATTN:  AFZA-FE-EF 

HQ,  7th  Army  Training  Command 
ATTN:  AETTG-DEH  (S) 

HQ  USAREUR  and  7th  Army 
ODCS/ Engineer 
ATTN:  AEAEN-EH  (A) 

V  Corps 

ATTN:  AETVDEH  (S ) 

VII  Corps 

ATTN:  AETSDEH  (S) 

21st  Support  Conmand 
ATTN:  AEREH  (S) 

US  Army  Berl in 
ATTN:  AEBA-EN  (2) 

US  Army  Southern  European  Task  Force 
ATTN:  AESE-ENG  (S) 

US  Army  Installation  Support  Activity, 
Europe 

ATTN:  AEUES-RP 

8th  USA,  Korea 
ATTN:  EAFfc 
Cdr,  Fac  Engr  Act  (8) 

AFE,  Yongsan  Area 
AFE,  2D  Inf  Div 
AFE,  Area  II  Spt  Det 
AFE,  Cp  Humphreys 
AFE,  Pusan 
AFE,  Taegu 

OLA  ATTN:  OLA-WI 

USA  Japan  (USARJ) 

Ch,  FE  Dlv,  AOEN-FE 
Fac  Engr  (Honshu) 

Fac  Engr  (Okinawa) 

ROK/US  Combined  Forces  Command 
ATTN:  EUSA-HHC-CFC/Engr 

416th  Engineer  Command 
ATTN:  Facilities  Engineering 


Brauer,  Roger  l. 

Methods  for  developing  habitability  design  criteria.  —  Champaign,  IL 
Construction  Engineering  Research  laboratory  ;  Springfield,  VA  :  available 
from  NTIS,  1980. 
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